Introduction
 Meteorological energy sources are thought to be the important contributors to ionospheric day-to-day variability. Stratospheric Sudden Warming (SSW) is one such typical phenomena that couples the stratosphere, middle and low altitude thermosphere (MLT), and upper atmosphere and ionosphere together.  A SSW is an event where the polar vortex of westerly (eastwards) winds in the Northern winter hemisphere abruptly slows down (minor SSW) or even reverses direction (major SSW), accompanied by a rise of stratospheric temperature by several tens of kelvins.  Some observations and modeling results have shown that the ionosphere can have dramatic changes during and after a SSW event.  A major SSW event occurred during January of 2009, when the solar and geomagnetic activities were extremely low. It provides a good opportunity to study the variability of the ionosphere resulting from changes in the lower atmosphere. 
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 January 15-19 was chosen as a reference (non-SSW) period and January 26-28 as the SSW period. The COSMIC observed EDPs are then binned into geomagnetic latitude, longitude and local time cells with the intervals of 5 degree, 10 degree, and 1 hour, respectively, for both no-SSW and SSW days. If there are observed EDPs during both non-SSW days and SSW days for the same cell, then it is considered as a case. Additionally, local times ranges of 8-11 and 14-17 hours were chosen to represent the morning and afternoon sectors, respectively. There are totally 481 cases, including 160 cases in the morning and 321 in the afternoon.
Conclusion
 During 2009 SSW event, the peak density (NmF2), peak height (hmF2), and ionospheric total electron content (ITEC) increase in the morning hours and decrease in the afternoon globally for 80% of the casesNmF2, hmF2, and ITEC during SSW days, on average, increase 42%, 33 km, and 33% in the morning and decrease 29%, 24 km, and 28% in the afternoon, respectively..  The ionospheric response in low-middle latitude and equatorial regions during SSW can be explained by the modulated electric field vertical drift resulting from the interaction between planetary waves and tides through E-region dynamo, whereas the ionospheric variations at middle and high latitude during SSW might also be attributed to the direct propagation of planetary wave and tides from the lower atmosphere to the ionospheric F2 region.  Planetary wave is an important source of ionospheric weather especially during winter time.
